All commercially available reagents and solvents are of reagent grade and were used without further purification unless otherwise noted. Solvents for the synthesis were purchased from commercial suppliers, degassed by three freeze-pump-thaw cycles and further dried over molecular sieves (4 Å).
Synthesis
To a solution of 2-bromothiophene (336 mg, 2.25 mmol) in 5 ml diethylether at −78 C under nitrogen atmosphere, a solution of n-BuLi in THF (1.4 ml, 2.25 mmol, 1.63 M) was added dropwise with stirring. The reaction was allowed to warm to room temperature and was stirred for 1 hour to give a solution of 2.25 mmol of 2-thienyl lithium. After cooling the resulting solution to −78 C, a solid sample of chloro(phenyl isocyanide)gold(I) (503 mg, 1.5 mmol) was added with stirring. The reaction was allowed to warm to 0 °C. After 2 h stirring, the reaction was quenched by the addition of a phosphate buffer solution and then extracted with CH 2 Cl 2 three times and washed with H 2 O and brine. The organic layers were collected and dried over MgSO 4 . After filtration, the solvent was removed in vacuo. Further purification by short column chromatography (SiO 2 , CH 2 Cl 2 /hexane = 
DSC analysis of 1R upon heating

Fig. S2
DSC profile of 1R at a heating rate of 5 °C min -1 . The peak at 110 °C is assignable to decomposition which was visually confirmed. Below decomposition temperature at 110 °C, no peak was observed in DSC analyses. Note: To prevent the formation of ice on 1, we prepared for a plastic bag filled with nitrogen gas into which 1R, a heating/cooling stage, and a spatula were placed, then mechanical stimulation is applied to afford 1G. Under air, mechanochromism of 1 at low temperature is also observed. 
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Recovery of the 1R from 1G upon warming
Fig. S16
Photographs when 1G samples for powder XRD analyses were prepared.
Note: For the powder XRD measurements of 1G, the ground powder sample was prepared under a nitrogen atmosphere as follows: into a plastic bag filled with nitrogen gas, a test tube was inserted that contained 1R and a stirring bar (Fig. S16a ). This test tube was inserted in a liquid nitrogen bath (1R→1R Blue ), before stirring was applied for 3 h (1R Blue →1G). The sample stage of the powder XRD apparatus was also covered with a nitrogen-filled plastic bag and cooled to -150 °C (Fig. S16b) . Then, the 1G sample in the test tube was transferred to the cooled sample stage in order to carry out the powder XRD measurements (Fig. S16c) . After confirming the green photoluminescence of the sample (Fig. S16d) , the sample stage chamber was sealed and evacuated, before the powder XRD measurement was carried out. This experiment was carried out as follows: the heating/cooling stage containing 1R on a glass plate was sealed with a lid, not with plastic bag (see Figure A below), in order to prevent the sample from being exposed to too much air. The sample was cooled to 0, −25, or −75 °C, before the seal was opened to scratch the sample ten times with a spatula ( Figure B ). Subsequently, an emission-color change of the sample to green was observed at the scratched areas ( Fig. S18 ). After ten scratches, the lid was closed again ( Figure C) and we examined the time necessary for the reverse emission-color changes. 
Photophysical properties of 1
NMR spectra
